We present the observations and first results from the FIGGS2 survey. FIGGS2 is an extension of the earlier Faint Irregular Galaxies GMRT survey (FIGGS) towards faint luminosity end. The sample consists of 20 galaxies of which 15 were detected in HI 21cm line using the Giant Meter-wave Radio Telescope (GMRT). The median blue band magnitude of our sample is ∼ −11.6, which is more than one magnitude fainter than earlier FIGGS survey. From our GMRT observations we find that, for many of our sample galaxies, the HI disks are offset from their optical disks. The HI diameters of the FIGGS2 galaxies show a tight correlation with their HI mass. The slope of the correlation is 2.08±0.20 similar to what is found for FIGGS galaxies. We also find that for almost all galaxies, the HI disks are larger than the optical disks which is a common trend for dwarf or spiral galaxies. The mean value of the ratio of HI to optical diameter is ∼ 1.54.
INTRODUCTION
There are a number of issues that make systematic studies of dIrr galaxies particularly interesting. Firstly, in hierarchical models of galaxy formation, small objects form first and merge together to form larger objects. In that sense, nearby dwarf galaxies are the closest analogues to the galaxies in the early universe. Secondly, the ISM of dwarf galaxies have low metallicity. In this sense too, they are analogous to high redshift galaxies, and serve as a nearby laboratory for the study of gas and star formation in environments with low dust and low metallicity (Roychowdhury et al. 2009 (Roychowdhury et al. , 2011 . This is in part responsible for the increasing number of recent surveys of dwarf galaxies, e.g. FIGGS (Begum et al. 2008) , SHIELD (Cannon et al. 2011) , VLA-ANGST (Ott et al. 2012) , LITTLE-THINGS (Hunter et al. 2012) .
In this paper we describe an extension to the FIGGS (Begum et al. 2008) survey. This extension focuses on galaxies with fainter luminosities and smaller HI masses. We present here the results of our HI observations of 20 very faint galaxies with the Giant Meterwave Radio Telescope (GMRT). In §2 we describe our sample, in §3 we explain the main science drivers of the survey, in §4 we present the observations and data analysis and finally in §5 we present the results and discussion.
SAMPLE
The FIGGS2 survey was planned as an extension of the Faint Irregular Galaxy GMRT Survey (FIGGS) (Begum et al. 2008 ). The FIGGS sample was based on the 2004 version of a compilation of nearby galaxies (Catalogue of Nearby Galaxies (Karachentsev et al. 2004) ). Since then there has been an almost two fold increase in the known number of faint galaxies in the local neighbourhood, thanks to surveys like the SDSS (Abazajian et al. 2009 ) and ALFALFA (Giovanelli et al. 2005) . In the FIGGS2 survey we focus on the faintest end of the galaxy spectrum, viz. galaxies with MB −12. The cutoff magnitude for the FIGGS sample was MB = −14.5 and the sample contained ∼ 11 galaxies fainter than MB = −12. The FIGGS2 sample consists of 20 galaxies with MB −12.0, and SHI 0.5 Jy km/s which combined with FIGGS galaxies leads to a ∼ 3 times larger sample of galaxies fainter than MB = −12.0 than was earlier available. We note that revision to the distance and other observable parameters have resulted in two of our galaxies now having MB slightly larger than -12. The galaxies were selected from the Updated Nearby Galaxy Catalog (UNGC) (Karachentsev et al. 2004) as per the telescope scheduling constraints. FIGGS sample consists of 66 galaxies out of ∼ 230 galaxies in the UNGC catalog satisfying selection criteria of FIGGS, whereas, 15 galaxies were observed with the GMRT as part of FIGGS2, out of ∼ 85 galaxies in NGC catalogue which satisfy selection criteria of FIGGS2. Most of the remaining objects (unobserved within FIGGS+FIGGS2) reside on the southern sky bellow the GMRT horizon.
In Table 1 we list a few general properties of our sample galaxarXiv:1609.01072v1 [astro-ph.GA] 5 Sep 2016
ies. The columns are as follows: column (1): Galaxy name, column (2) and (3): the equatorial coordinates (J2000), column (4): Distance in Mpc, column (5): the methods used to determine the distances to the galaxies, -by the tip of the red giant branch (TRGB), by the Hubble velocity-distance relation (H0 = 73 km/s/Mpc) (h), from galaxy membership (mem), column (6) the absolute blue magnitude (extinction corrected), column (7): log of HI mass, column (8) Heliocentric radial velocity, column (9): The Holmberg diameter, column (10): inclination derived from optical photometry (assuming an intrinsic thickness of 0.42 (Roychowdhury et al. 2013) ). The data presented in Table 1 were taken from (Karachentsev et al. , 2001 Makarov et al. 2003; Huchtmeier et al. 2000 Huchtmeier et al. , 2009 . The first 15 galaxies in Table 1 were detected in our GMRT observations, whereas the last five galaxies (separated by an empty line) were not detected.
In Figure 1 we plot histograms of various global properties of our sample galaxies. To compare our survey with other major surveys, we plot histograms of sample galaxy properties of two major surveys of dwarf galaxies namely, the LITTLE-THINGS survey (Hunter et al. 2012 ) and the VLA-ANGST survey (Ott et al. 2012) . The solid black histograms in Fig. 1 represents FIGGS2 survey data, whereas the blue dashed-dotted and the red dashed histograms represent the LITTLE-THINGS and the VLA-ANGST data respectively. In panel [A] we plot the histograms of absolute blue magnitude MB, panel [B] shows the histograms of log of HI mass, panel [C] and [D] shows the histograms of distances to the sample galaxies and the HI mass to blue luminosity ratio (MHI/LB) respectively. Since the distances to some of our galaxies have been updated after the sample selection was done, the estimated luminosities of some of our sample galaxies are brighter than the sample selection cut-off of MB −12.0. Nonetheless, the median MB of the sample is −11.6, which is more than one magnitude fainter than the median of the FIGGS sample. Panel [B] (solid black line) shows the histogram of log of HI mass of our sample galaxies. The median HI mass of our sample galaxies is ∼ 8 × 10 6 M which is also about an order of magnitude lower than the median HI mass of FIGGS sample. From Figure 1 one can see that our sample spans ∼ 3 magnitude in brightness (a factor of ∼ 12) and ∼ 2 orders of magnitude in HI mass. We also note that our sample galaxies are concentrated around the low luminosity tail of the LITTLE-THINGS or the VLA-ANGST survey.
SCIENCE DRIVERS FOR FIGGS2
The primary goal of the FIGGS2 survey was to extend the previous FIGGS survey towards the fainter end and enrich the multi wave length data base to address several science questions. A few of the science drivers of FIGGS2 are discussed below.
Much of what we know about gas in the high redshift universe comes from the study of absorption line systems seen in front of bright quasars, i.e. the so called Damped Lyman-α absorption systems (DLAs). Although such studies allow one to inventory the total amount of atomic gas as a function of redshift, because the information received is limited to that along the pencil beam illuminated by the quasar, the nature of the host population of these systems remains unclear. An interesting question is as to whether their properties resemble that of the local dwarf galaxy population. One quantitative way of checking this is is to use data from surveys like the FIGGS and FIGGS2 surveys to see whether the column density distribution function of DLAs matches that observed in local dwarf galaxies (e.g. Patra et al. 2013 ).
The neutral ISM and its connection with the star-formation in gas-rich dwarf irregular galaxies has been a major area of interest for a long time. Star formation in these low dust, low metallicity environments is expected to proceed differently than in spiral galaxies. Though a number of studies using FIGGS data have already explored many aspects of star formation (see for example, Roychowdhury et al. 2009 Roychowdhury et al. , 2011 ), yet a number of interesting questions still remain to be answered; like star formation feedback and its effect on star-formation in smallest scales, abundance of the different ISM phases and its connection with star formation etc. Very often the total measured Hα emission in these galaxies can be accounted for by only a few massive stars. Due to very shallow potential well of these galaxies, the ISM and cold gas are expected to be strongly affected by star formation feedback. A comparison of the HI and optical morphologies could allow one to examine the consequences of this feedback in the smallest gas-rich galaxies.
Another area of interest is in the phase structure of the atomic gas in these galaxies. In our own galaxy the atomic ISM is believed to have two stable phases that co-exist in pressure equilibrium, i.e. a dense cold phase (the Cold Neutral Medium) and a warm diffuse phase (the Warm Neutral Medium). There is also increasing evidence that a significant fraction of atomic gas is a phase with intermediate temperature, which would be thermally unstable. There have been several studies aimed at trying to understand the phase structure of the atomic gas in dwarf galaxies, and one would like to extend such studies to the smallest star forming units known. A related question would be as to what the connections, if any, are between the CNM phase and star formation in dwarf galaxies (e.g. (Patra et al. 2016) ).
Another area of interest is to the structure of the dark matter halo and its influence on the structure and dynamics of dwarf galaxies (Banerjee and Jog 2008; Banerjee et al. 2010; Saha and Maciejewski 2013) . The vertical structure and scale-height of galaxies is determined by the hydrostatic equilibrium between different galactic components (e.g. Narayan and Jog 2002) embedded in the dark matter halo. This vertical hydrostatic equilibrium decides in turn the thickness and the vertical structure of the galactic disk. Observationally it is found that the gas disks of small gas-rich galaxies (like our sample) are thicker than normal spirals (Roychowdhury et al. 2010) . However a complete theoretical understanding of this higher thickness and the vertical structure of the gas disc of dwarf galaxies is not yet available. Similarly the presence of nonaxi-sysmmetric structures also has implications for the dark matter distribution (Banerjee et al. 2013) . One of the aims of this survey is to provide data for studies vertical structure of gas disks, which in turn can be used to constrain the distribution of the dark matter and the gas velocity dispersion (Patra et al. 2014 ).
OBSERVATION & DATA ANALYSIS
For all our observations we used the newly installed GMRT Software Back-end (GSB). A bandwidth of 2.08 MHz with 256 channels or a bandwidth of 4.17 MHz with 512 channels were used keeping the spectral resolution constant at ∼ 8.1 KHz (velocity width of ∼ 1.7 km s −1 ). In every observing run flux calibration and bandpass calibration were done by observing standard flux calibrators 3C48, 3C147 or 3C286 at the starting and at the end of the observation. The phase calibration were done by observing a phase calibrator from the VLA list of calibrators within an angular distance of 10 o of the source once in every 45 minutes. Typically about 6 hrs of time was alloted for a single obser- vation, with the actual on-source time varying between ∼ 2-5 hrs. All data were reduced in classic AIPS. For every galaxy, phase and bandpass calibration was done after editing bad visibilities. Online doppler tracking was not done during observation, hence the data were corrected for earth's motion using AIPS task CVEL. The GMRT has a hybrid configuration (Swarup et al. 1991 ) with 12 antennas inside the central square (2 km × 2 km) and 18 antennas spread over ∼ 25 km area in an approximate "Y" shaped array. Due to its hybrid configuration, GMRT is capable of sampling both the small and large angular scales within a single observing run. The longest achievable baseline at 21cm wavelength is ∼ 120 kλ.
Dirty image cubes at different resolutions were made using the task IMAGR in AIPS by using 'Natural' and 'Robust' weighting schemes with different values of uvrange and uvtaper. While the 'Natural' weighting maximizes the signal to noise ratio, it is know to produce non-gaussian beam profiles and induces complex noise Figure 1 . Histograms of different global properties of our sample galaxies. The solid black histograms represent FIGGS2 data (taken form Tab. 1). For comparison we also plot data from two major surveys of dwarf galaxies, namely, the VLA-ANGST and the LITTLE-THINGS survey. The blue dashed-dotted histograms represent data from the LITTLE-THINGS survey whereas the red dashed histograms are for VLA-ANGST survey. For consistency we have kept the bin width of the histograms same for all three surveys. The bin widths are quoted at the top right corners of the respective panels. Panel [A] shows the histograms of extinction corrected absolute blue magnitude (M B ), panel [B] represents the histograms of log of HI mass, panel [C] shows the histograms of distances and in panel [D] we show the histograms of the HI mass to blue luminosity ratio (M HI /L B ). properties into the image. Whereas, 'Robust' weighting scheme produces somewhat better behaving beam profiles with a diminished SNR. As FIGGS2 sample galaxies are ultra-faint, and a high SNR map favours manual inspection/investigation, we show only 'Natural' weighted maps in further analysis, though we produced maps using both the weighting schemes. The low resolution dirty cubes were inspected to identify the channels containing HI emission. Since the emission is faint, we found it very difficult and subjective to generate masks for cleaning or generating moment maps. Prior to this we used the line-free channels (identified in the low Heliocentric Velocity (km/s) Figure 4 . Global HI spectra of our sample galaxies (red solid line) plotted along with the single-dish spectra (blue dashed line). To increase the SNR, multiple channels were collapsed together wherever necessary. The velocity resolution used is quoted in the respective panels. We note that in most of the cases, GMRT observation recovers less flux as compared to single-dish flux. The single-dish spectra for KKH37 and UGC04879 is not available in literature.
RA (J2000)
RA (J2000) Figure 5 . Velocity field of our detected galaxies. The spacing between subsequent contours were quoted at the upper left corner of every panel. Almost all our sample galaxies show ordered rotation in their velocity map.
resolution cube) to fit and subtract the continuum in the image plane using the task IMLIN in AIPS. The continuum subtracted cubes were then cleaned up to an rms level of ∼ 2.5 times single channel rms (line free) using the task APCLN. We also tried a multi-scale cleaning but this did not significantly improve the quality of images. Although all of our observations were carried out with a velocity resolution of ∼ 1.65 km s −1 , we collapsed adjacent channels (reducing velocity resolution) to increase SNR wherever necessary.
Moment maps were made using the task MOMNT in classic AIPS. We smoothed the data using a Gaussian kernel of width 6 pixels in spatial coordinates and a Hanning smoothing of width 3 pixels were applied to the velocity coordinates. We apply a cut off of 1.5-2 times the per channel rms to select emission regions to be included in the moment maps. Total intensity images at different resolutions provide complementary information. For example the effect of local processes like star formation, feedback etc. are best studied using high resolution images, whereas the large-scale dynamics, global extent of HI , dark matter halo properties etc. are better studied using low resolution images. As an example, in Figure 2 we show integrated HI emission images of one of the FIGGS2 sample galaxies, (viz. UGC 4879) at different spatial resolutions. The galaxy shows a faint extended structure at the south-east corner in low resolution image (panel [A] ) which is resolved out at higher resolution. On the other hand, the fine details of the morphology of the galaxy in the central region can be more clearly seen in the high resolution images.
We detected HI emission in 15 out of 20 galaxies. Two (LeG18, LVJ1217+4703) out of the five non-detections have quite large single-dish peak fluxes (> 25 mJy (Huchtmeier et al. 2009 )). However their GMRT observations were affected by strong RFI and a significant fraction of the data had to be flagged, resulting in higher noise levels in the data cube. Despite the increased noise level, one would have expected to detect the HI emissions at least at 3σ level, and hence the non detections are surprising, if the single dish fluxes are correct. The reason for this discrepancy is unclear to us. Though the quoted single dish flux of KDG90 is quite high (∼ 23.6 Jykm s −1 (Koribalski et al. 2004) ), this dSph galaxy resides within ∼ 10 of the bright spiral NGC4214 having HI flux of 147 Jykm s −1 and Holmberg diameter of 8.5 arcmin. Hence, most likely this is a case of HI confusion under single-dish observation. Subsequently, VLA observations (VLA-ANGST survey, (Ott et al. 2012 )) also did not detect any emission from this galaxy. The single dish HI spectra for KK138 has a velocity width of 186 km s −1 and a very low peak flux of ∼10 mJy. Such a large velocity width is not expected for dwarf galaxy; it seems likely that the single dish detection is spurious. In the case of KK191 there is a large spiral galaxy NGC5055 within an angular distance of ∼ 25 . NGC5055 has a central velocity of 510 km s −1 and a velocity width of ∼ 400 km s −1 which overlaps with the quoted velocity for KK191, i.e. 368 km s −1 (Huchtmeier et al. 2000) . Hence it is possible that the single dish detection is confused. The observation details and analysis results are presented in Table 2 . The columns are as follows: column (1): the galaxy name, column (2): date of observation, column (3): the velocity (heliocentric) coverage of the observing band, column (4): on-source time in hour, column (5): synthesized beam size at different resolution data cubes, column (6): corresponding single channel rms.
In Fig. 4 we overplot the HI global spectra extracted from our observations (red solid lines) on top of the single dish spectra (blue dashed line) (wherever available, see § 5 for more details) of our detected galaxies. From the Figure, it can be seen that almost in all the cases, our observed spectra recovers less flux as compared to the single-dish flux. For example, the synthesis observation of UGC04879 using WSRT (Bellazzini et al. 2011 ) recovers much more HI flux (2.2±0.1 Jykm s −1 ) than what is recovered by the GMRT (1.35±0.7 Jykm s −1 ). We expect that this is because the GMRT has fewer short spacings than the WSRT and resolves out most of the low column density extended emission. We have carefully checked our calibration solutions and compared the recovered secondary calibrator fluxes with VLA calibrator manual. In all the cases our fluxes match the catalog value within 10%. A 10% error in calibration is insufficient to explain the flux discrepancies between GMRT spectra and the single-dish spectra.
RESULTS & DISCUSSION
In Figure 3 we show the integrated HI distribution (contours) overlayed on the optical images for the detected galaxies. The lowest contour levels are quoted at the upper left corners of each panel in the unit of atoms cm −2 . We used optical images from SDSS survey ('g' band) whenever available or else we use images from DSS survey ('B' band). We quote the source of the optical images at the top right corner of each panel. To compare the HI and optical extents and to show large scale HI structures of our sample galaxies, we choose to overlay low resolution (higher SNR) HI maps on top of the optical images in Fig. 3 . However, due to non-uniform sampling of the visibility plane across our sample, the synthesised beams vary considerably for galaxy to galaxy even after setting the same maximum range of visibility (5 kilo λ) during imaging. The synthesised beams are shown at the left bottom corner of every panel. We note that the optical center and the HI center of many galaxies do not coincide (e.g U4879, KKH86, LVJ1243+4127). We speculate that feedback from star formation could be a possible cause of these offsets.
In Figure 4 we plot the HI global spectra of our detected galaxies (red solid line). As the detected galaxies are very faint, the global spectra at ∼ 1.8 km s −1 resolution some times has a very low SNR. Hence adjacent channels were collapsed together to increase SNR wherever necessary. The velocity resolutions used for different galaxies are quoted at the upper left corner of the respective panels in Figure 4 . We also over-plot the single-dish spectra (blue dashed line) for comparison. For KKH37 and UGC04879 we could not find single dish spectra from literature. For BTS146, we note that there is a difference in the central heliocentric velocity (Vsys) between single dish spectra and the GMRT spectra. However, Kovač et al. (2009) observed the same galaxy using WSRT and found a central velocity of 446 ± 17 km s −1 which matches well what we found (∼ 440 km s −1 ). The parameters derived from the global spectra are listed in Table 3 . The columns are as follows: column (1) the galaxy name, column (2) The integrated HI flux, column (3) systematic velocity (Vsys), column (4) the velocity width at 50 percent of the peak flux (∆50), column (5) The HI diameter derived by ellipse fitting at a column density, NHI = 0.3 M /pc 2 , column (6) the ratio of the HI diameter to the optical diameter, column (7) the derived HI mass, column (8) mass to light ratio (MHI /LB), column (9) the ratio of GMRT flux to single-dish flux, column (10) HI inclination assuming an intrinsic thickness of 0.6 (Roychowdhury et al. 2010 ). The associated errors are quoted along with the derived parameters. The Vsys and the ∆50 were derived by fitting a Gaussian profile to the global HI spectra. The quoted errors on Vsys and ∆50 represent fitting errors only. We estimate the HI diameter by fitting an ellipse to the iso-HI column density contour at
Number of galaxies bin width = 0.2 Figure 6 . Histogram of HI diameters of our sample galaxies normalized to optical diameter. One can see that almost all our galaxies have HI diameter larger than the optical diameter except one (UGC4879). See the text for more discussion.
NHI = 0.3 M /pc
2 . The errors in the estimation of HI diameter (DHI ) is expected to be dominated by the errors in the HI map. To account this, we first compute an error map by using the knowledge of the rms in the HI cube and the number of channels used to make the HI map. We then estimate a typical error involved in measured column density at NHI = 0.3 M /pc 2 contours (i.e. the mean error along the NHI = 0.3 M /pc 2 contour from the error map). We then construct 1000 realization of NHI which are consistent with NHI = 0.3 M /pc 2 within the error. We use these NHI values for HI isophotes and fit ellipses to these isophotes. We use the standard deviation as an estimate of the errors in the fit parameters. The errors in DHI, DHI/Dopt and iHI were estimated in this way.
In Figure 5 we present the velocity fields of the detected galaxies. We note that in many cases emission has been detected only across a few channels. As the SNR is poor, we did not take a Gaussian-Hermite polynomial fitting approach to derive the velocity field. Instead we adopted the intensity weighted first moment of the spectral cube as the velocity field. From Figure 5 , we can see that, there are ordered velocity fields which is an indication of rotation in many galaxies (e.g. AGC112521, LeG06, KDG73, VCC381). But at the same time there are a few galaxies in the sample which show chaotic velocity fields, for example, KKH86, KK160, KKH37. The chaotic appearance of the velocity field could be due to the low SNR and low spatial resolution in the spectral cube. For the same reasons, the PV diagrams are noisy and do not bring out kinematics of the galaxies and hence we do not present them here.
In Figure 6 we plot the histogram of HI diameters of our sample galaxies. To compare the extent of HI disks with their optical counterparts, we normalised the HI diameter by the optical diameter (Dopt) of the galaxies. Isophotal radii e.g. R Holm or R25 have limited meaning for dwarf galaxies having low surface brightness. These radii estimates could be prone to systematic under-estimation of their optical extent. Hence we perform photometric analysis of B-band image of our galaxies, and fit the surface brightness profiles with an exponential profile. Adopting a convention by (Swaters et al. 2002) , we define optical radii as 3.2 times exponential scale ). The black solid line represents a straight line fit to the FIGGS2 data whereas the magenta dashed line represents a fit to the FIGGS data taken from (Begum et al. 2008) . The empty symbols in the plot represent data for spiral galaxies taken from literature. As the large spiral galaxies are bright in HI the D HI for them is defined at a column density of 1 M pc −2 (1.25 × 10 20 atoms cm −2 ).
length. However for four of our detected galaxies (KKH37, LeG06, KDG073 and KKH86), optical photometry (in B band) could not be performed due to poor quality of available data. For these galaxies, we considered Holmberg radius as optical radii. In many previous HI surveys (Broeils and Rhee 1997; Verheijen and Sancisi 2001a; Swaters et al. 2002; Noordermeer et al. 2005 ) an isophote of 1 M pc −2 was adopted for ellipse fitting and estimating the HI radii. However, most of our detected galaxies, fall short of HI surface density of 1 M pc −2 even at the center. We have used an faceon HI surface density of 0.3 M pc −2 (3.75 × 10 19 atoms cm −2 ) isophote to estimate the HI diameter. The mean value of normalised HI diameter is 1.54 which is somewhat lower than the value found for the FIGGS (Begum et al. 2008) sample which is 2.40. This may be in part to the very faint outer emission being resolved out. From our data, we found that for all our sample galaxies, HI disk extends more than the optical disk except one. For the galaxy UGC4879, the HI disk found to be smaller than its optical counterpart. From Figure 3 (5th image) we note that, a faint extended HI emission is seen in the south-east corner, which may be indicative of diffuse emission not picked up in our observations. It is worth noting that for UGC04879 the GMRT observation picks up only about 50% of the single dish flux.
The HI diameter and the HI mass of different types of galaxies exhibits a tight correlation. In Figure 7 we plot the correlation between the HI diameter and the HI mass of our sample galaxies (filled blue triangles). As the GMRT resolves out a significant amount of HI at low column densities at the outer radii (as noted in §4), we use single-dish HI flux measurements in Fig. 7 . To compare the correlation with larger galaxies, we over plot data for spiral galaxies (HI diameter defined at an HI surface density of 1 M pc −2 ) from various previous HI surveys ( ear fit for FIGGS survey. It can be seen that due to the small size of our sample galaxies, our study extended this correlation to low mass and low diameter end. From the figure it can be noted that our data points follow the trend for spiral galaxies (hollow points) or for the FIGGS galaxies (magenta dashed line). However, we note that our data points might be affected by the facts that the DHI were measured at a different HI column density for FIGGS2 and for the spiral galaxies. The best linear fit of DHI vs MHI correlation (black solid line) could be represented by log(MHI ) = (2.08 ± 0.20) log(DHI ) + (6.32 ± 0.07) (1)
In Fig.7 the dashed magenta line represents the correlation for FIGGS galaxies. The slope and the intercept for FIGGS2 galaxies (i.e. 2.08 ± 0.20 and 6.32 ± 0.07) roughly matches with that of the FIGGS galaxies.
In Figure 8 we show the log(MHI/LB) as a function of MB. Our sample galaxies are shown by filled (GMRT HI mass) and hollow (Single dish HI mass) blue triangles, whereas the red hollow asterisks represent the FIGGS sample. The blue hollow squares are from Warren et al. (2007) and green hollow pentagons are for galaxies from Verheijen and Sancisi (2001b) . The solid line represents an empirically derived upper limit to the (MHI/LB) from Warren et al. (2007) . It can be thought of as a minimum fraction of the baryonic mass to be converted into stars in order to be stable under thermal equilibrium with gravity (Warren et al. 2007 ) for a galaxy of given baryonic mass. It is interesting to note that all our sample galaxies lies well below the solid line (even with single-dish HI mass). It implies that these small dwarf galaxies converted much more gas into stars than the minimum required to be stable under the balance of gravity and thermal energy.
In summary we have observed 20 faint galaxies with the GMRT to extend the FIGGS sample towards the low luminosity end. We detected HI emission from 15 of the galaxies. We find that these galaxies have the similar HI mass to HI diameter relation as the brighter dwarfs. These data will be useful for a host of studies of dwarf galaxies, including the interplay between gas and star formation, the phase structure of the atomic ISM, the structure and distribution of the dark matter halos, etc. Blue filled (GMRT HI mass) and hollow (Single dish HI mass) triangles are from FIGGS2, red hollow asterisks represent data from FIGGS survey whereas blue hollow squares and green hollow pentagons represent Warren et al. (2007) and Verheijen and Sancisi (2001b) respectively. The solid line represents an empirically derived upper limit to M HI /L B from (Warren et al. 2007) . See text for more details.
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